Chemistry and Membrane Function 

I.
Molecules & compounds

A.
Ionic Reactions (rxns)

1.
Ions = atoms w/charge from e- gain/loss

--
E.g. Sodium => sodium ion (Na+) by donating e- ; CI => Cl- by accepting one

2.
Ionic bonds: attraction between oppositely charged ions; e.g. Na+ & C1- react => NaCI

B.
Covalent bonds: e- shared

II.
Important inorganic molecules

A.
Water: polar molecule

B.
Acids: molecules dissociate in H2O, release H+

--
Example: HCI

C.
Bases: molecules take up H+/release OH- hydroxyl ions

--
Example: NaOH

D.
pH scale shows acidity/basicity of solution

1.
RangesfromO-14

pH of 7 is neutral; pH <7 is acidic (more H+); pH > 7

is basic (less H+, more OH-)

2.
Buffers keep pH steady by taking up excess H+,

OH-

IV.
Important organic molecules

--
Are mostly polymers (macromolecules) made of monomer building blocks

Monomers => polymer + H2O (dehydration synthesis) Polymer + H2O => monomers (hydrolysis)

A.
Proteins: (structure, metabolism)

1.
20 different amino acid monomers (Aas) joined by peptide bond to form polypeptide chain

2.
Protein: >1 polypeptide

B.
Carbohydrates: (E, structure)-- multiples of CH2O

1.
Monosaccharides: single unit monomer

2.
Disaccharides like sucrose formed from 2 units; polysaccharides like starch and cellulose formed from more.

C.
Lipids: membranes, E storage

1.
Fats (solid at room temperature)

2.
Oils (liquid)

D.
Nucleic Acids

1.
DNA controls cell growth/reproduction

2.
RNA works with DNA to make proteinsds

The Cell Membrane

I.
Structure & Function

A.
Phospholipid bilayer forms structure

B.
Proteins give function

1.
Cell recognition glycoproteins I.D. cell

2.
Channel proteins allow some molecules/ions across membrane

3.
Carrier proteins combine w/move particular substance across membrane

4.
Receptor proteins bind to specific molecule (hormones) due to shape

D.
Permeability = how much each substance can penetrate membrane

-- Cell membrane differentially permeable 

II.
Diffusion & Osmosis

A.
Diffusion = movement of any molecule from area of higher to lower concentration

1.
Any molecule; needs no E

2.
Ex.: dye crystals (solute) in water (solvent)

B.
Diffusion through membrane

1.
Lipid-soluble molecules (alcohols), gases (O2, C02) through phospholipids

2.
Water through protein channels

3.
Large/charged molecules (ions) penetrate poorly (membrane charged)

C.
Osmosis: net diffusion of water molecules across a differentially permeable membrane

D.
Tonicity-- concentration of external solution

1.
Isotonic solutions: solute concentration same outside & inside membrane => no net water gain/loss; cells don’t swell/shrink

c.
E.g. red blood cells (rbc’s) in 0.9% NaCI.

2.
Hypotonic solutions: Lower % solute (more water) outside => cell gains water => animal cell may burst (lysis); “turgor pressure” in swelling plant cell

3.
Hypertonic Solutions: higher % solute (less water) outside the cell =>water moves out => cell shrinks (plasmolysis)

Ill.
Transport by Carrier Protein Molecules

--
Each combines w/only 1 type of molecule; carries it through membrane

A.
Facilitated diffusion: needs no E

--
Transports down concentration gradient faster than simple diffusion

B.
Active transport: needs E (ATP)

--
Transports across membrane from lesser to greater concentration against gradient

IV.
Mass transport – requires E

A.
Endocytosis: Cell membrane forms vesicle around

substance, takes it into cell

1.
Phagocytosis (cell eating) takes in large pieces

2.
Pinocytosis (cell drinking) takes in large molecules

B.
Exocytosis: reverse of endocytosis, used in secretion

